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This invention relates to joint construction and more 
particularly to ball and socket assemblies. 

Until quite recently, it was common practice to fabri 
cate ball and socket joints wherein one of the elements 
was case hardened and the other left in an unhardened 
state. More recently, bearing liners of porous metal, 
plastic and other low friction materials have been em 
ployed with increasing frequency. Phenolic resins have 

In the 
typical case. preformed phenolic resin impregnated liners 
are physically bonded to the internal wall of the socket 
to provide a low friction bearing surface engaging the 
cooperating ball end-of the ball stud. While this form of 
ball and socket joint has proved efficient in operation, 
fabrication is relatively complicated and expensive. 
An object of the present invention is to provide an im 

proved ball joint assembly. 
. Another object is to provide a ball joint assembly in 
which a phenolic bearing element is retained in operating 
position entirely by assembled relation of the parts. 
A further object is to provide a ball joint assembly 

utilizing a truncated phenolic ball which is rotatable rela 
tive to the joint stud and tiltable relative to the joint 
socket. _ 

A still further object is to provide a ball and socket 
assembly of the type described including a novel and 
simpli?ed seal construction. 
These and other objects, advantages and features of 

the invention will become more fully apparent as refer 
ence is had to the accompanying drawings wherein: 

Fig. 1 is an elevational view, partly in section, illus 
trating the form and construction of the invention. 

'Fig. 2 is an enlarged perspective view of the phenolic 
hemispherical bearing element of the present invention; 
and 

Fig. 3 is a second enlarged perspective view of the 
element illustrated in Fig. 2. 

Referring now to the drawings and particularly Fig. 1, 
there is illustrated a ball and socket assembly of the type 
adapted for use in conjunction with the load carrying 
wishbone arm of an independent suspension for vehicles. 
The assembly includes a forged member 4 having an arm 
portion 6 adapted for attachment to the vehicle suspension 
wishbone arm, not shown. At its outer end, member 4 
is formed with a hemispherical housing 8 having an up 
wardly facing inner spherical surface which is ground 
or otherwise accurately ?nished to provide a socket 10. 
Disposed in and closely inter?tting socket 10 is a truncated 
non-metallic ball 12. 

In accordance with one feature of the invention, ball 12 
is preferably a preformed and cured body fabricated from 
phenol formaldehyde resin impregnated fabric. As seen 
in Figs. 1 and 2, ball 12 is provided with a central verti 
cally directed cylindrical depression 14 which is adapted 
to receive the stub end 16 of a ball stud element 18. 
Axially adjacent stub end 16 ball stud 18 is formed with 
an integral flange 20 having a ?at circular shoulder 22 
adapted for axial abutting relation with the ?at circular 
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upper wall 24 of truncated ball 12. The outer periphery 
of ?ange 20 is frusto-spherical in pro?le and forms a 
continuation of truncated ball 12. 

In accordance with another feature of the inventiomthe 
semi-spherical outer surface 26 of phenolic ball 12 is 
provided with a pair of hemi-circumferential grooves 46 
which are coextensive with four radially extending grooves 
48 on the top wall 24 thereof. The radially inner ends of 
grooves 48 terminate at a chamfer 50 formed at the junc 
ture of wall 24 and cylindrical depression 14. At the 
intersection of grooves 46, a small radial passage 52 
communicates directly with the bottom of cylindrical de 
pression 14. Grooves 46 and 48, chamfer 50 and passage 
52 provide lubricant distribution passages and serve as a 
reservoir therefor. A conventional grease ?tting 54 is 
threadably connected in an aperture 56 formed in socket 8. 

In order to retain the joint assembly in operative rela~ 
tionship, a sheet metal inverted cup-like cover 58 is dis 
posed over the top wall 60 of housing 8. Cover 58 has 
an elongated aperture 62 formed therein through which 
the stem portIon of stud 18 extends. At its outer extrem 
ity, cover 58 is provided with a circumferential radially 
outwardly extending ?ange 64 which is received in a co 
operating counterbore 66 formed in housing 8. Similarly 
surrounding stud 18, and overlapping cover 58, is a gener 
ally frusto-conical ?exible body 68 which serves to prevent 
entrance of foreign matter into the opening 62 at the 
juncture of member 58 and stud 18. At its lower terminal 
edge, ?exible body 68 is-bonded to relatively thin circular 
sheet metal ?ange 70, the lower edge of which is turned 
radially outwardly to overlie the ?ange 64 of cover 58. 
When assembled in the manner described, seal 68 and 
cover 58 are mechanically secured to housing 8 by spin 
ning the circumferential lip 72 thereof radially inwardly. 

In order to assure ef?cient sealing between the upper 
body 68 and stem of stud 18 without imposing torsional 
stress on the ?exible body during rotation of stud 18, a 
nylon bearing ring 74 is bonded to the neck portion 76 - 
of body 68. Although the stem of stud 18 closely inter 
?ts the inside diameter of ring 74, the inherent anti 
friction characteristics of nylon permit stud 18 to rotate 
without'transmitting appreciable twist to body 68. 

Attention is speci?cally directed to the simpli?ed con 
struction and improved operation afforded by the phenolic 
truncated ball 12 of the present invention. Because ball 
12 is piloted on stud end 16, it is relatively movable 
both with respect to socket wall 10 and stud 18. There 
fore, the need for chemical or mechanical bonding to 
either the stud or socket is totally eliminated. In oper 
ation, ball 12 remains stationary relative to socket wall 
10 when stud 18 is rotated on its own axis. Conversely, 
ball 12 remains stationary relative to stud 18 when the 
latter is tilted relative to socket 8. It will, therefore, be 
seen that composite motion of the stud 18 causes wear on 
ball 12 to be distributed proportionally between the semi~ 
spherical outer surface 26 and the cylindrical inner surface 
28 thereof. In addition, because of the abutting relation 
ship between wall 22 of the stud ?ange 20 and the top 
wall 24 of ball 12. the latter also perform a thrust absorb 
ing function. Although ball 12 in the illustrated embodi 
ment takes the form of a phenol impregnated fabric body, 
it should be understood that numerous other plastic ma 
terials such as nylon or Te?on may also be utilized. 

While but one embodiment of the invention has been 
shown and described, it will be evident that other changes 
and modi?cations may be made therein. It is, therefore, 
to be understood that it is not intended to limit the inven 
tion to the embodiment shown, but only by the scope of 
the claims which follow. 

I claim: 
1. A ball joint assembly comprising in combination, 

a housing formed to provide a semi-spherical socket, a 



, . 

truncated ball disposed in said socket having a central 
depression therein, said ball being provided with circum 
ferential intersecting grooves and a radial passage ex 
tending from the point of intersection of said grooves. 
to said depression, said grooves and. passage serving in 
the containment and conveyance of lubricant, a, stud 
piloted in said depression, and an apertured cover mem 
ber surrounding said stud, said cover serving to retain 
said assembly in operating relation and being secured 
by means integral with said housing. 

2. A ball joint assembly comprising, in combination, 
a housing formed to provide a semi-spherical socket, a 
truncated ball disposed in said socket, said ball having 
a. central depression therein and being provided with cir 
cumferential intersecting grooves and a radial’ passage 
extending from the point of intersection of said grooves 
to said depression, said grooves and passage serving in 
the containment and conveyance of lubricant, the said 
depression being perpendicular to the surface deriving 
from the truncation of said ball, a stud piloted in said 
depression, a thrust transmitting surface on said stud 
engaging said ?rst surface, and an apertured cover mem 
ber surrounding said stud, said cover serving to retain 
said assembly in operating relation and being secured by 
means integral with said housing. 

3. A ball joint assembly comprising, in combination, 
a housing formed to provide a semi-spherical bearing 
socket, a non-metallic truncated ball disposed with its 
rounded surface in bearing engagement with said socket, 
said ball having a central depression therein perpendicu 
lar to the ?at portion thereof and being provided with 
circumferential intersecting grooves and a radial passage 
extending from the point of intersection of said grooves 
to said central depression, said grooves and passage serv 
ing in the containment and conveyance of lubricant, a 
stud having a stub end piloted in said depression, a ?ange 
on said stud engaging said flat portion, and a semi 
spherical apertured cover member surrounding said stud 
and serving to retain the assembly in operating relation, 
said cover having a ?anged periphery secured to said 
housing by means integral therewith. 

4. A ball joint assembly comprising, in combination, a 
housing formed to provide a semi-spherical socket, a 
non-metallic truncated ball disposed in said socket, said 
ball having a. cylindrical central depression therein per 
pendicular tothe ?at portion thereof and being pro 
vided with circumferential intersecting grooves and a 
radial passage extending from the point of intersection 
of said grooves to said central depression, said grooves 
and passage serving in the containment and conveyance 
of lubricant, a stud rotatably piloted in said depression, 
a thrust transmitting ?ange on said stud engaging the 
said ?at portion of said ball, a semi-spherical cover mem 
ber surrounding said stud and retaining said assembly 
in operating relation, said cover member being secured 
by means integral with said housing. 

5. A ball joint assembly comprising, in combination, a 

2,971,787 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

4 
housing formed to provide a semi-spherical socket, a 
member disposed in said socket having the form of a 
truncated hall, said member including a thrust receiving 
shoulder deriving from the truncation and being pro 
vided with circumferential intersecting grooves and a 
radial passage one end of which. terminates at the point 
of intersection of said grooves, said grooves and passage 
serving in the containment and conveyance of lubricant, 
means forming a central cylindrical depression in said 
member perpendicular to said shoulder and, intersecting 
with said passage, a stud rotatably piloted in said. de 
pression and extending out of the open end of said sock 
et, a thrust’ transmitting’ ?ange; on said stud; engaging said 
shoulder, and an apertured cover member mechanically 
secured to said housing over the open end of said socket 
to retain said assembly in operating relation, the securing 
means for said cover member being integral with said 
housing. 

6. A ball joint assembly comprising, in combination, 
a housing formed to provide a semi~spherical socket, a 
truncated plastic ball disposed in said socket, said ball 
being provided with- circumferential intersecting grooves 
and a radial passage terminating at one end at the point 
of intersection of said grooves, said grooves and passage 
serving in the containment and’ conveyance of lubricant, 
means forming a central cylindrical internal bearing wall 
in said ball perpendicular to the ?at portion of said ball, 
said passage intersecting with the chamber delineated 
by said wall, a stud having a stub end piloted in said 
bearing wall so as to permit rotation of said stud about 
its own axis relative to said ball, an integral ?ange formed 
on said stud axially adjacent said stud end, said ?ange 
providing an axially directed annular shoulder adapted 
to rendwise engagement with the said ?at portion of said 
ball, and an inverted cup-shaped member having an elon 
gated aperture forrned therein, said member surrounding 
said stud and having its outer periphery mechanically 
secured to said housing by means integral therewith to 
retain said assembly in operating relation. 
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